Downloaded from jgs.khu.ac.ir at 10:28 IRDT on Saturday August 15th 2020

A9 50l DA o)led (piacn Jlo (oLl 3 pole (60,15 Wladiond 4y 08
Cawdd ‘5|o)|9.bLo J.g‘gl.»a.’f )’| oolawl b ;gT C‘fﬁ;’&.w‘ ‘sltbuaébfa qug.)’)I
(eLﬁLJl.o)S olwblE alsog, 18090 axd o)

AV/AIE o ld oy AVIYN T o cdl yo
OYV-V+ olxbno

Dol el e dhos | Bisme olStils o Sladl pole 0aSails (e Ll Letils 109 Ky (6 yheo! Sloso
Email: s.asghari@uma.ac.ir
Ol e )l e syl Bz ol8iils o Sludl pgle suSiiils RS & GIS )l wlils )57 (ggmiils iyl Al 79,
Email: rs_gis 95@yahoo.com

Rl el s oRadls (539158 90555 (55 ate aisgal (1S 13155 (639 3 (i
Email: nooshinpirouzi@yahoo.com

ol e ecsbos | 3o olKzils ¢ Sludl pole 0aSiils  sarebs Ll Lotils s gace Jude
Email: aghil48madadi@yahoo.com
ol el iz 5 pole axly oDl ol3T olKils  sldl iz Sl wnes (5555 (gymils 15, Sl 9w
Email: yadegari.milad@yahoo.com

E o3 ool 4 4z gl bl oo o il Sl aslol (gl (Sl 13U ¢ yimten I (SS9 ylgie 4 O
Soold .l o Jyod Sl wten Slegdge 3 Sy 4 o gibio 51 ool (5510 po 3t 9 o pite ey
G031 £ g W puF 0 4158 ooliiwl 390 2 (GrA ! pFciw! Sladllae 40 3 g0 &l 45 590 31 hariuw
o3lgnlo S UlIgF (m )y 4 axdllao cnl 50 .yl O Elyoiuml 30 (cado (5 325 00Lusl 090 530 3 ams
et dumng o g 0Lilo o yliun! 50 olwlalS ail539, 31 00liiun! oyl 3w 45 cdbgs yo slo s Lis Jlas! b onweisd
Oldllae (Sauzmy ll Sel GoenS 3 (2ro05 LAY, (PlB Cadlo 3gbo0 aiSls y b asls
99 b (8399 31 L gl I Ol gl il .ol sud 395 90 (Lrodld 3 ooliiwl b s AIBS g,y i
3 ySLos Lol il azwgi ETM g TM glaosicriow 3l oslisiw! b lassl jo O (sl s lis .cawl 0893 sl a0
NDWI sla ol j1 Guini oy 30 .ol odud dicmms liizxe bawgi (295 4 A cawadd jo Lyl e
W L oy gaand 31 Aty AiliasT gz y5iasl s . o0liias] WRI s AWEIL sh AWEI_nsh MNDWI
0 30 9 (G5 Crmo g A (G dliab O yud 9 T IS 93 4y axlllae 3590 ddibaie ailiwl cpl Jlos! g
003 8,08 IS oo b AWET Las L a5 0l 00l o Lis bl 50 b 48,5 b as i i plas j 51 LIS
OLd Gl (o gulid ap0 (o0 anlllan 0590 aliliio )3 L as Ll (o 5o 1) Slg (2550 A GLB e o 9

Cawl 0091 glo,lgnle polad I Of Zldiwl 4 1ol Soly 4 0,509, ol a5 ol

cAVFeYYOY Ll 09,8 ‘@L...J‘ pole sasisls «é.ﬁ.ga)l Bazo oSl ol&uils Sloly ¢ Js )| Jjﬁ.w.o oo ¢ -


https://jgs.khu.ac.ir/article-1-3041-fa.html
http://www.SId.ir

Downloaded from jgs.khu.ac.ir at 10:28 IRDT on Saturday August 15th 2020

A9 3wl BA o ol (e Jlw (LSl i pole (60 )5 lidixs' 4y pld oy

doddo
Glie b oo (e o)l cpl o 005 Blogzga slis (T g g el sl (S5 5] poe i
bl 6l cawbio Hlows Il 590 5 o (VY VA (o)) o1 KSlg) ol by Ll oDl (51 s (50L 5
s3> 4 5l pas (slolsale jslai abws 4 O s alulis sblze 51 (Sog) cal 3l 5 1005 o sloary
e slagssy ar S 550 5l G gy Sllie (VAT Y e ¥ Tyl 5 o) ol o o (S
dodilsog, 5 laxl o slulis g zlZaul o b iz (50 5l Hiovw Gl bba i 9 leg 10 o948 0
z5o Jsb 5o @5l @iz VAN VN0 (ol e 5 TSTole) 05500 554 el 50 9250 7 g B (e
S3ign 03lijl o ko &2 00y (6531 31 oo tn eBly 53 ol T (T (e <S5 508 g0l
5 SIS L5 355 00 e o G5 L 3,95 5 51 B (55, b ol mc 51 35 st 1L
S 9ubsl slls SGo 0,8 gole Wby o olas E5og0 (ol g on yiis ol (Sl 5 Jasl el |
aile 095 o> ‘5&;39‘9 Jdo 4y slojlaale (sloools 5l ookl (gyqlid e g Lo ,S colawl oo gas
oy Slusgar cb gl Gublineg oSl o alizes slaccand 5l ooliw] ( S LSS capwg o
Gl aS ol el Jlod g w3aS o9 S 5 4w o5 9 )lRle g bldlec 65 A G
Sl 8l 45" sl T (5Ll S0 51 (slolsale paglai (109 (sagdy 25 5, g (ol JLil b j5laie
3 oslitul (ol S oo ool 3 lojlgale nolal 59, 2 1) SFeslS Slaghilon g s 5 4je )
o T pibioly lade 5o sl eolaiwl b cre) gy Slpass 0, ST 5 olelid g0 5l o
@l slaail o olulls lp Glize (B)lse Soulish g (wibol) jlade 5l b jazli 5, ol 5l 0sd o
590 w5 ol sloay iab slp ol 51 aS slojlgale (gl 0iS o ooliiwl  pdolioeg 2SIl Cals
11, 895 6,0 p pgal a5 e MMS? ssisiw 5l osliwl b g Ccawadd slae,lgale (6w 28,5 1,8 oolazul
pgbas 5l eolaiel (YFYD 230 & g yoip) bl o JICD! slhodiziw 3> 4 03,5 el VAVY Lo
OLQ.».M dl&ua?tu O)S.Lo.c o u.:sl.o.a ] LQQT 0o w).».wo ) ‘5»] 6[.%4..@.) C‘)JL..M:‘ o Cawdd 6‘0)9@[.0
ol Glodas ol ouis Gubzs sb_l:}b oz 5l (6 lewn Lawgi slojlaale (slaosls &‘9.:‘ S92 ol oas
OB 9 Silg .l 0045 Bglaza ol sle ozl jleolaiul b c;"‘ sloag, C‘).x...»‘ G 2 e ax g
5 Cewdd pglai 59, NDWI s MNDWI AAWEI nsh AWEI sh la asls gaslllas 45 35 (Y- VA)

1.Kwang

1.0zesmi & Bauer
2.Jawak

3.Radiance

4.Landsat

5.Multi Spectral Scanner
6.Henderson


https://jgs.khu.ac.ir/article-1-3041-fa.html
http://www.SId.ir

Downloaded from jgs.khu.ac.ir at 10:28 IRDT on Saturday August 15th 2020

WA wsloylgnlo pglai 3l solasuwl b uT )yl g s ls oL 5,

el o) ) g o] cladigy gl Al o i ke o Shae ols Lt o] gulis szl ) it
oslitnl oais &)llas (g aielo I LIS o po 5 (IS Como Garaloe sl 45 09 (al Loyl (o9 cles 51 L
SNDWI (asls 5| SlieasS 5 s ed blie o slotigs glyiial (sl (F+1V) "ol 5 oS oS
Ol gl a8 eolanal e Ve (S S8 )8 LY Jiiiw piglal g5 2 LS (o8 g il s,
ool 4Bl 20158l wiles )5 ool NDWI ozl 5l s a5 Sl ay Cd <40 ladie 45 LIS g i 0l
&l SVMF sy i g, 5 AWEL MNDWI NDWI sloasls 51 (F41V) TSl zql 5 b
iy 5 ool b 1) laasls 5l oSy e o Slae 0,8 eslitol ETM 5 TM gl (g5, ol gl 5t
3ls 1B s 050 Ve Slaye (Sl jgdome 575 e Lo and (a3 le (65 ol Biygas
(Y18 et 5 )65 uls 05l SVM sty alieks by, s MNDWI sl Ll » 5 Loy gl
s NDWL7 AWEL sh 45 ols L gl aiols alosil eagll 5 agll S oY slac] b alas, s oo
ol slp 1) Como (i 00,0 A28 00,0 40,0+ o, AN00 IS oo b s 5 4 NDWI3 7
solatl O sl gasbiw] sl 5l il i, 51 o as L Jles! 51w .05 ,ls 00dT g 8gT IS JY;
45 Wy 4zl (ol 4 T o ,5501 b alin] Gl s slo b, awolie b oyl ol 5 odle ais S
Joe ds L5 (Y1) o, 8en 5 Vg0 0l O gl el gasbiw] Gl Gl sy coblB i1 o ,651
g, ddg> Soy 2 A Cowsd) s0,lsale sl 59, |, NDWI73 s NDWIs3 NDWIs3 Ll NDWI
5 s sl MNDWI a3t slon &8 NDWles S o aiols (L 5 50,8 canss Laga 5 dus S
OFR 9 SR 3l S 2D 500 Jae 90 4 S a5 (e ooliinl (Sl a8 gole g e slauil
ol 5 olon slanSe ) osliial b Al Fo (gloygs o g, ilog, Sl oy 4 (VWAS)
gl by 4535, calieo (sla iy )0 i (sl el (sdod 3 yuais 5 Sl ozl szl , (slo yale
13 OLI otz slociuabl o) 4 i 1o (VYA0) oSas 5 (6 5haaly sl Soais e 5 £95 50
ot 6 (sl 20 15 3555y i G e sla oS sl (31 5 ol a2 g
b is,S Jlael axlllae 8,50 dibiie 595 (53, ) o als s 05,5 (605 o)l |, Calizko (slacuons
oty (&Js MNDWI L o 5.5 o5l 3lacl 5 o args (gla sl oy cbs gman,S) Jloc!
v pydon Gl e P U Y o Glasl sl lid mls o AD il Bes slrosle b ooy oo
DB sloslgale jglas jloslawl b sgyan ) sailbog, gl el 4 (\WWAY) desl)s 5 5 nol abl oo
15 Saielh e s sloml ailiog, o Lials e & Y-VF B Yoo la o o ol i o] bt

7.sentinel

8.Kaplan & Avdan

9.Sarp & Ozcelik

1.Support Vector Machine

2.Pearson

3.Structural Similarity Index Measure (SSIM)
4.Root Mean Square Error (RMSE)

5.Xie

6.Du


https://jgs.khu.ac.ir/article-1-3041-fa.html
http://www.SId.ir

Downloaded from jgs.khu.ac.ir at 10:28 IRDT on Saturday August 15th 2020

a4 )-ul.a OA o)l.o.& P wee) JL.» @Ldb» p,lc ‘5.3).3)[5 Ol 4.’).“.' of

loails Jlos 6log, g5ye b ais Sz ol i o] gl onl ol b cilie slo i
g 485 Ojge obj Gee b Sy sboaillsg) 9550 50 Slilllae iy .l SLI K00 o, 5l (el
5 BospS slaaileog, jo ual oad gl (Bye 05 g e o5 sladilsog; S ;3 655 Dlikiow
Plse b slaosls LW (Sl ] 600 ¥o oSy S0 5l 2eS b plp sl b o0
9o Alie ailrg; s (Shy 3l g0l o b ol L5k sla Shy 5 wlioe sl Gada wlues
gloools ;o Of glvnl (aSiss oSlas quyp 4 5k cnlpln (OV0F ATAF (Ken 5 o jell)
Jlosl et 5 slojlsale nslai 59, » @l glienl Gloazli Gios (al 15 )08 057 sl lsale
az o glojlsale sloools claclls b it anlss iz oyt 5l o] ok cili] dpmlone by 5 b anly>
Of oMl wiboo a3Lo G e Sl sl 295 Sl s LS ca b 5 (IS Como 090 (Lled it

Sy oxe OlFsr Sy il Badod cnl 5o

G (09

axlllae 5590 gaiibain (6 %

S olaer Gl ;o &y Wsles (Brd stz 52eskS VY o @ly (Sol sledaiz jl olwllS ailsoy,
Sz b dglyd G Jlaileog, cpl 008 0 deiiz po CLewlelS Clyw pb a0 5 Olelas )l Jleds slaaals
0% 095 b O 53 G 5 00S 0laile)S (gt 9 ey glKST laliv el Sy (08 — (B0
ol edb,o 5l e g A oo dnlol 895 o A o el S b g oad Lol )8 adlaie o)lg liessS
©603b SO dslllas ol ploxl (gl dign co guio,d A jelxe slrass> xlaw SUL > g £8 sloasls sl
02y g TY YRV LY FT R LLdlas b o a5 cel sad bl ailsag, 5l 5 eslS A
o olis 1) andllas o )90 bl CumBge (V) S ol 428,85 1 EYE VYA B YT VY OFY LS

REV-10)


https://jgs.khu.ac.ir/article-1-3041-fa.html
http://www.SId.ir

Downloaded from jgs.khu.ac.ir at 10:28 IRDT on Saturday August 15th 2020

ov wsloylgnlo pglai 3l solasuwl b uT )yl g s ls oL 5,

700000 720000 740000 760000
vophile sl

om0y 0y Jwe |

1 S

<t

@

L]

o

o

=]

S

o~

©

Ll

=]

=]

o

o

=]

@

©

i=J

=]

=]

O

©

5

94/50 9 18 27 36
[ — 4
7DOIIJEID 720'000 74DIODD TGD‘OOIJ

asdllae 5 yg0 adibaine (V) JSCis

oolaiuwl 0590 gadosls

Lngg)"‘"ﬁ) ORI SV RN \)5“;&54 solawl L':';‘ (_gLQA.‘.e‘) C‘],.?r.w‘ L;‘)" ] \u.o.».b Ve ).:5[.@ )| g.,\.l.c‘
6‘).: Y Cowadd 6‘0)5&& ).:5.»4.: Avag sM..e‘_».iQ)‘ lJ Bolao YLV &° olo k_g‘)" A Cowadd Lg‘o)b.ﬁl.o ).39.»4.:
g, b olan VAAY e oo (sl 0 o) slolynle s 5 VFVA stisl b Gslaan Yo =+ ol ole
).:‘ W}) mﬁf]m 28 ooy 3 ))9La.: S| ;b P DY el 00 oolazwl ]““" ' &&m u)dﬁ L» \\vdd
e slog i bl i lojls 51 aS N /Fe v v e Luliie LITAY Jlo lsm (uSe 5l o2l 52 opdle ozl oo
).:5.4: s_iuLQng:L: JJL: UMM 9 Ls)'“" q- SRTM 6[.000‘0 9 \/Y&' .. ‘59‘;5)93 6Lb4.m.ﬂ.: 9 oI w
oot osliti] G0y, Candon oy 6l ob e OIA e a5 5,08 L Yo Lo IRS glolsalo
Jotlatie VYD« o 3 S5 sloaiii Lolul 5 dalllas o 50 adlate Llop Ko Conl 55 ) o3 2o
5 lidsS gl cslosls bghs a5 3 Sars5 i g oSz o S yids blii jl Sliles ol o lons
Cawloads oolaiwl Wlaslas (6 s Do u.:‘ G"’ 4o as ‘_;‘Mbl)g—‘ sleass

1.MultiSpectral
2.Feyisa


https://jgs.khu.ac.ir/article-1-3041-fa.html
http://www.SId.ir

Downloaded from jgs.khu.ac.ir at 10:28 IRDT on Saturday August 15th 2020

)...vl.a OA o)l.o.& P wee) JL.» @Ldb» p,lc ‘5.3).3)[5 Ol 4.’).“.' OA
a4

W b9y 9 9lge
Al a4 uilol, i 5l g aibice uilol, ke amle sl o (g el Sl anl B 4o
5 ooy Sl aS wed o plonl (6 yamall Oloveal bl pay dwy mole a5 5 50 (6 Rel] Slvorad
oolazwl L| &a.?u Q"‘ L) 09.4.4 00y y )l 5)A)3 us.)l.a 9 (5“1'0 C‘}A‘ (§099d0 4O uu-blﬂ“jjﬂ‘ C‘}A‘ uJ.’>
el s el (s 25 0585 Jlajs 5 don w0 s (1) e, bl 5 (1) e, b,
REIg

Ly=ML Qcal + AL O )4.'0.")

pr=(mLyd?)/(Esncosb) (V)alal,

ey 2lg) WHmM? X st X um) s gy Gacadl VL o sheb (il Spme L (V5 ksl 5o
S 53 eSihes Bsun ool5 3 ymapi 5 ol i Quat o sl AL 5 ML (5o, Sen 18 ool il 3
daz s e 2 5055 sl ausly B (eg Sn 55 @ye s D) W/IM? Xpm) o 2 92 51,8
G55 ooy | e ST LS (gl &8ly o il o FAFVOAY 55T 5 o jos b e alols
(o (FA2 DAY () San 5 TeanSwil) inb slaail Sledl 5l oslial (Gl s s S35 Lol g, an
5 0 Sil>) Of sla sl jl solaul (z (AFY oY+ -V FKily 5 o) oot @)las 5 ooy ol gony aib
il e b ig, 550 5l e ol sliasls 5| Jol> mls coro s Ll clsges (05Y) ¥V F (o Ko
gl g (glo0 1S soslitl (b Gloc] )y jsliieds (bg, cnl 5l onlple
il 0l 00ld s gl 3 0 Badod cpl Ho colatul 050 Gl ZlFeul s asls sl § peeas

V) Normalized Difference Water Index (NDWI)
Gl 00 Slgiioy 1495 Jlos 107 508 S Lawgy asLs ol il oo T gl il olgiin a5l
0 9 (NIR) 035 50,8 (yg0le il 51 (g9 05 (3l IS5 (590 5l Gromiw gloosls g pglai o1, ST
503 0,8 gole b 40 g YU LulSKal (6118 juw Al yo Gl aS pl @ axg5 b .o,S solaul jglaie ol (sl
(McFeeters, 1996) 545 co <y yo5 (Y)akal, & 04 NDWI oz lis el ool Sl 6l 1o

_ (Green—NIR)

=2zt alny
NDWI (Green+NIR) (Fak ?

09obe zoe Job 4 s (gt WSl Gl s zae Job jo aS ol S el 5l eolaiu! L NDWI
FuiSo Jawg Hho ailin] o> 0 o o5 |y alS by g SB Hezed o] mf slaonay Sl sl 5o

3.Reflectance
4.Solar zenith angle
5.Rundquist

6.Lu & Weng
7.Jiang
1.McFeeters


https://jgs.khu.ac.ir/article-1-3041-fa.html
http://www.SId.ir

Downloaded from jgs.khu.ac.ir at 10:28 IRDT on Saturday August 15th 2020

IR wgleylgnle pglai jleoliwl b ui Tyl b s ls b5,

S ez 2 ‘531 f slronay goims lis aie polie g ol godins olid Cudie polie a5 0l slgaion
OFYA D88 )] Sen 5 53Se) Conl aLS it

Y) Modified Normalized Difference Water Index (MNDWI):
4 NDWI Jgo58 15 S35 508 93le b (TM ooz ooy Sl Sl 50,3 93le Wb 6, NS> L '3
95 Jawgi a5 glddolee .05 NDWI [ oo slon] g8 B> 5 ialSs MNDWI Lol (8 .o, MNDWI
il o (Dakal, & ygody wis &l

_ (Green—MIR) (F)alal
- - -

MNDWI (Green+MIR)

5o, le b\iTu_n Cwwddy MNDWI 5l a8 ool
Sy o iz NIR i yas MIR Wb jo ol a8 |2 aisl co o godims oylid cuie ypolie
Comns MIR w3l jo laoasay cpl aS |z aib o cilo Gl slaossay g polie goouns lid caie polie
35,1 (6 i WSWINIR Wik«
WoXF Y8 h) aad e i), glyls olS il o S
Y) Automated Water Extraction Index (AWEI):

G dib oo dgan 6l OL)SKes g Ljd Lawgs YV Jlo ,0 (AWED) Ol 5045 ! 5einl jasls
el cpl dmwgs 50 Cawad Wil g 5l o] o @l e SOL6 5 ale zolaw gl a5 ible jo Ol
Db oo il ol o Jleel b loossay plo 5l OF g5le;)b 5 s5ke, KT AWEL Gas .05s,5 oolaiwl
e sln Sy B (6,500 5 ol (sl Sy B3 1 (S oSy Anagi ny 55,0 AWEL o3 L
I, AWEL (Y7 Y\ F ) San g L3d) ol (5,08 bl o cole ludl o, slooasas Jolis a5
O30 S 5STol>) o5 oolaiwl calizes daie Loyl i s O yué 5l O L 6l o)lgs oo
llse 0 9 M laly; & jgons 0l ALl lSen 5 L5ed Lawgs a5 SYolas

AWEI 1 shadow =F*(Green-SWIRY)-(+,YoxNIR+Y,YoxSWIRY) )

AWEI hadow =Blue+v,0xGreen-1,0x (NIR+SWIRY)--,YoxSWIRY *)

Sygo 1y el )5 5 Hige b wilsi oo AWEL ()T ulusl a5 W) 5kae 1) (sl ()50 5 L5
e &l g

el pladl gslas Y soedl 5 5 By sz S0 Slrennny 5 il sses galies &5 ayl,5
Ded oo 2l oy 5l ol S el ols 4 AWEL sh jl eolasul el

83,5 gl plo 5l Ol S5 el wilgs o AWEL nsh i solatwl ail o8 pgad j0 ale 51

S5 eelb AWEL sh g AWEL nsh go a5l ool sies aslo g 0L g0l sl zolaw a5 Sl

2.Xu

(O
(¥

(¥

O

(v
(¥


https://jgs.khu.ac.ir/article-1-3041-fa.html
http://www.SId.ir

Downloaded from jgs.khu.ac.ir at 10:28 IRDT on Saturday August 15th 2020

a4 )-HL’ OA o)l.o..i‘; P W) JL» @Ldb» p,.l.: Lsé).g)ls Ol eu).....; g

AWEI_sh 3 AWEI nsh (o Sglés 0,105 9539 slasle b g S YU (s9audl Gl mlaw a5 Sl

(YY), 5 L38) o,lai 59>
o FO L N0 5 g e Aoy ) Sed g Lid Lawgs a5 jeb yles AWEL gly aigy ailin] lake
ool a8 S a5 jo jho 508 slaasls o Seles ol sl alin] jlade anlllas ol jo .ol ate
dalss o sl plo 4 Cans 50 S o gaibin] Gl de Gladss zls Lolwl 5 Cdb> s .ol

asls

f) Water Ratio Index (WRI)
(Y VeV e o J g ) Conl ol oy ya5 (V)akal
WRI:Green+Red (V)d.]a.]b
NIR+SWIR1
Slagle; 5 bl jo 5 50 oaay S gy laailin] (g lly o gl slaasls 5 5 aled 4z
S bl 5 b e 6yt Jsed Ll 5l eslinul il 3l baliu] ol ax 2 el ;s5bsS
Gl & Slllas iz s il s ol yeis @S Slallas Coanl bl 1 01 sl ial3dl Sy
oyl sl st ¥ oedans (Fanlisl Sledbl 5l sslinal ol il oolitul 3,50 (asls s boastes]
oolaziw! Sy94 LSLD‘JA?'LA 6‘;» &9 6Lbual~o.a L oolazwl wl:lﬁ L! LS)’)L)"L’ 6L®4JL\M] S| US.M ‘509.9)
(V)92 L9 o0 Gt (S par jomndll (iZred g
Gubiod ol 50 coliuwl 0550 G s (V) Jgus

ol ladusy
NDWI (Green-NIR)/(Green+NIR) o5l 55,5 | McFeeters
(1996)
MNDWI (Green-MIR)/(GreentMIR) ol 55,5 | Xu (2006)
AWEIL_ o 4x(Green-SWIR1)- o 5| 5,5 Feyisa et
shadow (0.25xNIR+2.75xSWIR2) al(2014)
AWEIL_ Blue+2.5xGreen- Sao 5l 55,5 Feyisa et
shadow 1.5%(NIR+SWIR1)-0.25xSWIR2 al(2014)
WRI (Greent+Red)/(NIR+SWIR1) S5l 555 Shen & Li
(2010)
1.Shen & Li

1.surface reflectance
2 .Fisher

(f


https://jgs.khu.ac.ir/article-1-3041-fa.html
http://www.SId.ir

Downloaded from jgs.khu.ac.ir at 10:28 IRDT on Saturday August 15th 2020

7\ wleylgnle pglai jleoliwl b ui Tyl b s li b5,

o 5l oolil an3¥ sl b el gloil alin gl s )lns Wlgs oo (6,58 aili] 5 Lo asles Jlacl 5o
Sljlone T como Ly g, Gl 5l Ol coo g ey 5 (BT eg050 SN 55
2 el oanis &l g oty & las gy il ol asly JuuSy (o aiids caiil o el (ol (sl (ol
e A laie b og,S Sy 40 atid ailie inb olsF (gl a5 la LSy sdi &)l oy aibs
B ead oyl gun aab jo Ll S o asin 1) WS slaws )5 s anb ol o el e
YV (il 5 BLIS) 0,8 e Djge gk Ak ladigad ul (bl g 00,8 (Byme Ty (jsel sladiged
SRS o sl IS como g LI po Talolh G 3eS By, 4 i 4kl Sl am Bebos cnl 0 (VFF
goz 3l sl gan Akl como (515 55 lae SO glsie 4 a5 IS Cono ol sl oLl

1l oo Gty (Mabasly 3ubo o JouSs S Sland gty Uas oo 5le Lol ,lad glaay] o

04 == ¥k xy Mk,

Uas g yilo Lol lad slaalyo Egazma D Xii ‘gi;;"Laﬂ S Sy slaws N (IS co OA ol o as
ol slecasgass 1wl o add oo 5l IS ¢)9Tﬁ S S Cors (0P YN0 f&.;?) R FY
aib lge @ aS Slo Sy g wladl plais] glaid 4 oloil 4 oS ol JuSy a5 cuwl cpl g,
o ple 5l as el bl Lasls SO LS co o g god Blod dnlors ;o Wloaid su adb 345 sdlg
MWMQM.M@QQ{&QL&){ALYLg@@&@Ml)d@d,wa@jdwo@Ua}
9b o0 Gl (Vadal) ©)500 LS o o
N YK xy — Do (i X x4)) Vaky,

K=
N2 — B (xie X X4))

Xig das o pile (Lol Jhd slaasT o sgemme D i ¢ cinle;] lo Sy olows N LIS coro Kl o as
2 LBFA YN0 (i) wdloo S e 50 pl] gt Egeme Xy j g LS e pile j0 pli o g50e
S gy G LS Al 06l o colaiul LIS o o 5l sl az g8 050 (g dids Coo A lio 4 (6 )lg0
oy el gy Candly b ool (gu Al Al Wo )0 b ggaed (godipy Lid S due aS wil o
Ot e 0l ST el (e Caally b gy a0 gt 5 (o5 (598 oams LA A (YL LK
(i) Ml oe ind ok Al onias plas ¥ Gl e g lawgtle gu adib S ok - AL LY

(V)JSs @V+ ¥ +10

3.Kappa Coefficient
4.0Overall Accuracy
5.Minimum Distance
1.Jensen


https://jgs.khu.ac.ir/article-1-3041-fa.html
http://www.SId.ir

Downloaded from jgs.khu.ac.ir at 10:28 IRDT on Saturday August 15th 2020

a4 )-HL’ OA o)l.o..i‘; PSS JL» @Ldb» p,.l.: Lsé).g)ls Ol eu).....; £Y

.

! . ! e i ¥
[ NDWI M MNDWI ][ AWEI_nsh ][AWE[_S!] }[ WRI J

3Ty

S5 Sy @yl eld (V) S

z3e Jsb 0ol )0 eaay ol S ol o8l el 53 a8 (g0le (odgamme ;0 ] oS (Sailily
o Vo Gl S 08 1) o] o,lgmle sl 51 ooliciasl Uy ¢ i (3l o 995 oo oy ,S50
Ll L g WRI g AWEI shadow AWEI_no shadow MNDWI NDWI : sl a>ls Jleel 5,0 5l
Oler g b Jleel O ;2 5 0T (I 50 4 pglai gty ail (gl (s D30 4 55 0 )50 slaalin]
odds yhae sla asli b asllas 5 50 dilais ;o ClawlelS aileog, coads ools ylis (Y - ) il jo a5 j5b
oS b aS 0,8 lid bl bbb e Sy LB sleaiiy o lp e Bl 5l as ouys )3zl sl
slae asdllas )50 ailaie o ailisg, gl gl ond bl claailin] wad ol clbati s a
Sl o loiasls Jlosl o7 51 osdle s oolinul T gl sl (asls Sz Gekod ol ,5 9 00 b))
ot JB ra Ojgotr (252 SlaSlE 1) Wil b atls awlie Glp )l Wl oed 6105
5 4l gl 5l (2l sba il ool ] (AP LS gt 4 w5 e (L (60 )l (oulid B9y @S e
b S5l Is T e a4 bayls ofyr e aladarms 1o 08 Tz 03l il 90T 45 > shaus
2S5 pleie T et (slo ey 51y o slo ey Sl (Sas 0ol (50 Akl (slecdy, s (5o
SIS sy phdgy a5 bl o ol slaargy gl i 55 (YU XY (e 5 555 9)
il il glacmde BB e 45 wilsi e (1l g baagles wcdli bzl aile) Conl sl (sgoed]

1.Verpoorter


https://jgs.khu.ac.ir/article-1-3041-fa.html
http://www.SId.ir

b3,

z:|)4i:L~u| leibk’a:;lﬂﬁ

Lol b o

wleylgale pglai 310

sy

0009LBE  0O0GGLE  DOOZAE
] ]
2 IS
=+ =
M~ ~

—

wn
g| = 8
£ £
S 2
~ ~

WM
UDOBLEE  DOOGELE  DDOZBLS
0009195 00066 000Z8LE
g 2
=3 (=]
=3 =]
N )
=3 I o
g =3
=3 | &
= mw" S
S [ 2
D003LBE  O0DBRZE  DOOZBIE
0009485 000GGLE  000EBLE
= =1
2 | LS
=] 2
=T =T
= M~
o °
=2 =1
=3 (=]
=) 2
N ~
0009L8¢  0O0BGLE  000TRLE

2 000018¢ 000Z6.E =
S 1 1 -
3 3
w w
~ ~
o o
=3 =3
= L
o =3
=+ -+
p b3
o =4
=] =3
=1 re
S R.l_ I
: :
000018 0002628
3 0000 LBE 0002618 3
=3 1 L o
< =]
© (=
~ ~
= =
=3 =3
=3 S
s s
=+ =+
~ ~
(=3 (=3
= =
=3 Le
2 2
o~ o~
~ ~

0000185

0002628

40
1Km

30

20

(A i) andllag 390 dibive 3 Giliso by aslis Jlos! (V) S

740000

720000

740000

720000

740000

720000

000SK9E  DOOGGLE  DOOZBLE
(=

=]

12

2

=

~

@
= 18
— s
Y
W

0009195 ODOGBLE  DOOZBLE
0009L8E  000GGZE  000Z8LE
=1

=3

K]

S

b

~

=1

2

e

W =
[l

(=] ~
0009185 OO0GBIE  0DDZ8LE
0009L8E  0006GIE 000281
=1

s

=3

(=]

-

"~

=3

2

1S

o

o~

~

D00SLBE  000G6ZE  00DZBLE

0202 YIST 1snbny Aepinmes uo 1 Y| 8Z:0T e Jroe'nyy'sBl wolj pspeojumoq

740000

720000

740000

720000

0008188 00066L8 0002828
! °
2
=2
[R=3
g
b
~
=
=3
LS
=
o~
m "
, .
000918¢ 00066.8 0007828
DOO9LEE  00066LE  O00ZBLE
: ;
o
2
|2
=)
=
~
=
] 5]
! E
&
=
: ;
D00SLBE 000668  O00ZBLE

20 30 40

10

10 5 0

Km

Js<s

(Vo) axdllao 5 590 ddlane 4o ilizio gl a5Li Jlos! .(F)


https://jgs.khu.ac.ir/article-1-3041-fa.html
http://www.SId.ir

Downloaded from jgs.khu.ac.ir at 10:28 IRDT on Saturday August 15th 2020

A8 3l BA olouds (i Jlo o LS 2o pole (60 1,5 Wlidixd 4 s ¥

7ZDP00 74DPOU 720|000 740900 TZOIODD 74DP00
e 2 o o = =
g s 2 2 8 =S
g1 NDWI 2 5 MINDWI 2 21AWEI_nsh g e
3 2 = @ ® - %
~ o L) o Ll ¢ o
£
b=4 S g o 2 =
= g g g s g
2 re & S @ Fo
g g g g 2 g
© Ll [s) ™ el o~
g g 8 - g
I~E fe § L§ 8 LS
g : . g g : ‘ 2 E - - g
= 720000 740000 L 720000 740000 Lo 720000 740000 L
720‘000 740900 TZDPOU 74UIUDD

2 2 ] 8

¢ AWEL_sh :E  E WRI 2

3 - g 2 B

o =1 =4 o

2 2 ] 2

> e & -}

k= o @ @

& B = B

s o - o

s 2 2 2

N oy o™ N

4 y ‘ g = v v &

o~ 720000 740000 - © 720000 740000 i

1050 10 20 30 40
‘-- \Km

(O cawadd) axdllae 0 g0 ddlaino jo lizo b s Jlos! .(B) S
Ol bald a5 was oo plis | abgyye a3l sl 1) S ol 5l b g aals polad ol Sotcs
M 9 XD (0 UL.»J |) u_;l GD.JG ‘_gl.bua}Lw as Lb[a‘)fw L)”‘ o u_:sla).a 9 L‘;’] ‘jblM (GodRd
Slasie oulal g Wlowd Jol> Wil wizr b 50 595 2 o2k, Slbee Gyl 5l aS wil ooyl )y SO
65 5,5 i bl ayl ams e ol | ez ol ) end ke o asls F s pl S () S
Syl s ald e ol 0 e s ailinl
™ ETM OLI

. 4000 -0.5 o 05 3

NDWI

b

[6000 .p. 0 0.5
5000

4000

| 3000
2000

F 1000

MNDWI

LL

: 3 3 3 ) 3 3 ] 0
£250000 250000 £250000 ]

£200000 £200000 ] £ 200000

AWEI nsh %% 530000 1 H150000

£ 100000 £100000 E £100000

£ 50000 £50000 ] £ 50000



https://jgs.khu.ac.ir/article-1-3041-fa.html
http://www.SId.ir

Downloaded from jgs.khu.ac.ir at 10:28 IRDT on Saturday August 15th 2020

70

wsloylanlo pglai 3l solasuwl b uT )yl g aslis oL 5,

0% 06 04 0.2 02 f 05 b o5 1 F1 D 05
: £250000 1 5250000 ]
£200000 £ 200000 £ 200000
AWEI sh FL50000 FRES0000 £150000
- £100000 - 100000 £100000
£50000 £ 50000 £ 50000
2 4 6
2 4 6 —
20000 100001
15000 8000]
WRI G 6000]
40007
5000
20009

axdllas 3 yg0 dilis 55 ouus Jlos! b asLis ol 5 giund .(5) S

S e oy w5k e 2l 5 5 @l Bl o oelly o3l e s e (LS iy Sl
2Ulgs anlllas 50 (OOYY YY) Kao 5 ' ) duyoo S8l @ (5 lse y0g0 ol Jleis! 5 00
AWEI_no shadow sla_asLli pl Seis 15.c8 5 13 Sbj5 )0 90 450y, 2l Seinl gy canad gl
bl Lo, 50 bl Fatacs plo sl jao 50 blas ady Jlgl,8 g arilas xe il ]y AWEIL shadow
sdel (V) S ;0 a5 g8 Lo 1 (6 s i HLa3 51 05,05 o0 b ils DS a5 aiin ol il g
o,lgnle (slosls 5l oolaiwl a5 aps co ylis bl (pl el ool ZlZiul oo 4y ailBog ) o el eled yo
soliiul sloasli oled i ;0 0gd o oolle bt 4 e o] sloay zl 5wl lp cavad
Glp oasls e ol gl Ll ls aslllas 550 dilaie o a0y, gl sl glp o83 oUls oo
o aeiS BB Srar ooy b (257 S 1) Cend S a3 Jlosl By il gl 5
&l B o 5 5 Como alols 0 3S Jbs, 4 sy alib jlam (a3 ls (n e Sl 6l ol nle
g 00,0 49,00 IS como L AWEL sh el a5 ol lis bt .au0 )5 avulrs b asli jl plas 2
s ETM odizeiw )0 +,4% LIS oo g 0o y0 GANA Glfc;.z,ab.sTM odizmiw o AN LS oyl
21y Slez o yige OLL ovizeis (o +,8A LS (o0 9 00,0 99,09 IS oo L AWEL nsh a5 L
ol gl 4 0lB Sl a0 Shgy pl &S el s Glay plical ools plaist oss a4 o ol s

(0 5 /) I ol o slolsnle yglas ;)

LU oo g (5 e (V) Jgu

™ ETM OLI
(G, fScomo | Lcu,s | (hop) SSeome | LSco,s | (aoyo) SSeoe | LS,
NDWI 10,F0 <A 40,50 SA- AS Y5 LYY
MNDWI Y Av4 - AY av,yy . af 95,00 < AA
AWEI nsh AYA - V¥ 10,50 - 4. 14,4 < AA
AWEI sh 99,-9 <A aANA . a5 95,¥% .av
WRI 1F,00 < AA v,y < AY q. LY

1.Li



https://jgs.khu.ac.ir/article-1-3041-fa.html
http://www.SId.ir

Downloaded from jgs.khu.ac.ir at 10:28 IRDT on Saturday August 15th 2020

A9 el DA o Lo o Jlw (oLl 2 pole (60 0,5 Ol 4yl 44

Jloyi zt slogazls (1) 20,5 i 09,5 aw @ 1) o gl 5l sla g olsi oo (e Gaiond (sabgez )0
5575 ool ol Jloyi e glagasls oats ol a4kl by, (V) o Jloy lagasles (V) o
s b 5 43575 ) ol o 9,5 e S i AL (55, 1 45 i s sl oo
6l AWEL 5 WRI oy 5oé slo sl 5 anllae ol o OAFY Y15 (ol Kan g (63 o] it
st b b ohan b 5 bl 30l s pobi 45 ol dama o el oad solitnl T gl 5l
5 ples Of g Ol Glo Sy o 380 Hsbar ol S 0iS o ooliiwl Wil g0 5l a5 sloasls
dids el sl Sen o1 blie b aslive B3l osS] e 4 ol o Loyl 3g2g igts 5 S
g 43 ol ,o g ool mals ‘SJ Sloay zlseill cds coall (pl g wad sble ol olosl o
2eas 55 bagls 3529 (Ve BV VY (L Ren 5 555059) ams s | pasie Sloj Jolgd o slaJelos
il dgbce bl T byl i b3l so%I canlis 51 ol el 45 5 sy Al o cly el Seae
atie g Lolgh cre el g 2325 5 0ol alS | ot gl il T (gladigy s sl Sae caalit
o3g & b s b T 2l il gy olgiose |y AWEL el pliy (YEF ¥+ Ve oS0 g )6 ,8) ams e |
STy gy o0 sledias o diib (6l e gis (n s 9 wed wls hilo o5 SliasS Gblie o
5 ol 6l Sy om el Jlacl 5 cilizeo glansly 51 solit b aS el ol AWEIL Lol o o
5 xhw slol zl sl Cds cul (Sew aiwn Sl aadl Gl a5 Lo lge g BB Hles O
&lp AWEIL nsh .sies s |y 0gd oo ciyyad fyue) (o (2)lse plo 51Ol g5l laz (glys a5 slailew]
B> b AWEL sh ol o0 a3 lo el olasl Uploe 5 S5 blie asle col e (sl LuSay i
Ban K 5 L 5ub iy e gt |y S o A5 i ateilyis AWEL nsh o5 slagls slo JuSin
Sl ol sl (K, ) b larome (slo g cilizeo glail 9 55 o zliial |, Lasls ol sl |
5ol anle L1 et 5 ol zob sjllaz il AWEL 5l oolitul ;08 55 3o ol o 30,5
5 ool plSim 5l Sy B3l 6oS 45 sl 535, oo (slalis, ozt il olasl b lse
3,5 o,Lal (Yo%) o)Sen 5 7 5ua5lS oo @y (s o0 T ol (sl oas o)l gy aibo sla g,
oS Ol 08 5 OIS g0 a1y (oS 00 (] s g 00,5 (gas dils IS 60 & | law ol a5
o] 5l ol sledags zl sl gl 00,us jsha oS sitwe sloasls (ol Jloys sloasls Ll ais)S
Jlise lgieas s solaswl a0, 21zl gl calisee slawil oS )5 5l 0 addllae (ol )5 098 oo colaiul
Sondl a5 Lo )lse g3 o 99 ool (e L) g0 Wil g (SWIR wib) TM i il 51 (oS 5 51 )51
g5 oo g oolaiul (0,8 Aib) aw Wb g TM iy Wil 51 31 cpl 3 ogdle 05 ploie T 5115 05l ol
zlwl ;0 OLI ssiomw loail 51 G o 0,8lee b)) sl 0ls paseis Ol 5l sl a1y cad
O alaly @50 50,8 gsle 5 (Sye 09,5 50 @]y gl 5 masls eS| o Jloji glagasls Lo o]

295 el

1.Frey
1.Kloiber


https://jgs.khu.ac.ir/article-1-3041-fa.html
http://www.SId.ir

Downloaded from jgs.khu.ac.ir at 10:28 IRDT on Saturday August 15th 2020

144 wsloylanlo pglai 3l solasuwl b uT )yl g aslis oL 5,

L e AR
Sade godims LiS Pinfrared o (F B Y wb) Sy slaail ;o OUsL Jlade goauns oLis puisible o) ;o a5
v Sl aseis gl as A ail cesl I3 ay p3Y il o (Y B O Wb) 30,8 g0l slawil jo SbsL
ool Jleel Jloy sl jasla .ol a8 55 )18 solinl 5,50 O 2l Seinl 6l Gubizs ol 0 0o )b
saiziw ;0 MNDWI asls flea L NDWhs asls a5 cul o] 51 Sl Cawasd sdiziw dw pglas g9,
el g ums cle il b as i ol o o 1) Olex o s a0 AVYY IS oo LETM
i a5 Ceils (NIR) 50,8 yg0le Wil 5l oolaiwl g so |y pgai aw 2 ;0 MNDWI & coes NDWI
125 ] oSl 0 S (b Sl S5 5 0, b Cenle! 535l ISl oz (s
39> yabds a5 aiS o sl Ol v ;0 K5 ew sY o WlaBl S wlsog, slacend Lo
SLaS 5 o dugly 50 alis) g had Ol Cidi> 0 abl e Wl cnl jo Ol glsiul sl aile
53k 55 3 el S U 5l 58 Sl il T lmsh 5 (Sasabont Lol 13 Sloee 5 557
MNDWI jazLs ¢l LS o o 9 (S oo yialil 90 cpl pogdle ol aisls 13U calizes slaasl ;o O
on SNl gl ETM sosiznw )0 logas 5 aas oo lid NDWI ozl a5 cons 1) 6 5YL polie
MNDWI jasLs as sl slid o5 .08 oo <ol 1) leaw ol g )0 a5 o)l 95> MNDWI g AWEI_sh
5,8kee NDWI (23l &y s O glyzital 5 ol 2 (25 5l Jol sloingi (00 o 5l 5 (28 50
IM pslas g5, » MNDWI g NDWI jasls g0 anlie 4y a5 ados 10 50 o) 5 J 0,00 (5040
Flllg aiS o zlysal 1) Ol aS el 5 ogdle MNDWI asli oS acsils bl wisls plowl ALL g ETM
2 55 (Vo VP) Glien 5 pind aiS o0 Bl > g S 1) colu pludl (b)lse o S5 alS il
b Sl SS& 3 OLL s ETM (goniznin g9 5l @ s loaslis Ly (0055 a1 095 salllas
ablo Glaas Gblis (ooled lp (sagoe (P8 Dygots 09y 00 Sl @S (nl 4 4z g5 b g asidls o)L
Sowle §b g el bl Gble 5l 6 lew j0 ol pld gl NDWI L awslie )0 MNDWI Lol
Gl s 25lee plu 5l Ol zl sl 4y o8 elS & 004 NDWIL(YAS :¥ V2 (S 56l 5 L) ol
50 &S Sol Cewsts MNDWI a3l g o solitwl Sl 0,8 fygole 2l 51 50,8 s0le il sl 4 el (0
AT o 5 40525 b s ol T YA Y 28 59) WS o Jae NDWI sl | g o el s
0,8 Heole il 5l eolaiwl aes o las a5 OYNY Y- 08 (o Sen 5 T ) il 55l ad glacols
Rt i 30 S e gzl Sl odsss plu ) O poasbe &0 MNDWI (a3l o Sl
as oolawl Budss pl jo b asls awlie glp aS ool il Coxo obj)l Gados cpl )0 hg, 4z
a5 gel sloaiges b alold (p S by, 4 (s b o] 51 Jd a5 wsboa LIS oo g (S5 como
Lol sl (08 Jlws ol slilo 50,3 ol slaasl jo Gl ol plol Wogs ouls sl Solas & jgoay

gl 5 3kl sl ol il (Shag cnl 5l Lo o oo (LA (55t Jlake (5o glaaily jo 15356

2.plankton
1.Ji


https://jgs.khu.ac.ir/article-1-3041-fa.html
http://www.SId.ir

Downloaded from jgs.khu.ac.ir at 10:28 IRDT on Saturday August 15th 2020

a4 )-ul.a OA o)l.o.& P wee) JL.» @Ldb» p,lc ‘5.3).3)[5 Ol 4.’).“.' ZA

).79..44 s“‘)f}*-’“-'-"” 64.13 M»_’j?.@ Q"J"U“"L' B AJlJ A dc\.ul.....uT f“""SKSA oolaw! 6‘0)5&[@ )_ajLa_v B QT
Sade (pl WRI (azlis jo asS oo camline (V) JSs j0 a5 aigS len Gudod ol )0 09l Ol asls
(g_ia9)M)OMUMAJL...:T)‘)W)J»)LQAASW|OMQM).M)‘.\LcLQUa}LuwaLg‘fjgi’
Conl ;3w o3l ol e 5)lse (sosims ylid oo yaend ailiw] 1 e polie 9 O (godims ylis
aliw] Jlade asb ol o e g Ol bgle lo JuSn slaxs g b cotS Glyls pgad 45 (60,150 40
oliisl ol 4 gitie aige ailiw] 5 Sg8 Glyosl G aS 1> (B VY YV F () San 5 Sl «OOFF
56 aliw] Hlode (g9, a5 aiiwn dolge pgal CuiS g oo Jlosl jadlis Sy Chd> 0 .0b salgs
aS wp o s 1) solezel LB g YU polie oo Jlesl slajasls ST 50 sowl Cavsdy S Coro iyl
Jbo iyt sloasls ob axaS B a5 b len .aib oo o asls ol )0 laailin] Cgllae Sl 5 alsS
;).3)‘0 JLQJ.» ksl.bua}-l.m aQ M (5)‘“"‘""” M)ji'” ‘;m as J"'JCSQ solawl fﬁL‘m GLJO uLC)Uo‘ )l
S5l ey lame jo calise slaadll o Gabios ol o sl Jloy slo a3l 51 i oyl mls ool o
a5 ols ;ylid oanel Cuvoas slaasls o, Slas 28,5 13 b3yl 0,50 YoV B VAAY slao,g0 b ENVI
a5 azxil oo o o as ) Olox o g b a3l oled (yuyo 90,0 29,02 IS G L AWEL a3l
P 0 4 i jeb 4 godgl Sladiss Cono 4 wes o plis Gl oals Ly K8 pdase lawgs
g andllas 3550 4>l ) (Bt si a5 Conl (pl (e B 0l 50 Elimil loany T8 coe oo (Say
Slp ol slasls obj)l s Judos Lo (Lol Bas bz opl jo .a5,ls Jol5 Slus] ailsog, (54058,90
é.‘aL..a 6|Jg W‘USAALAML: u)‘ JL> L}.:H.JO}! S a)‘ﬁbln Sy ).:sl.a; o ul.u.ul.nlf 43L>.-é9) C‘)'?b"“"

& 35 A
(@S (Sl uue glaan] )8 5L Cou aS Wy e ety o laailelu o 5 wles Sl aailsog,
3L 55905859095 sloailals o b awalio b5 55 ol 51wl 5 0092 @ pos L a1 50 Joo5 5 i
oo ol po wiilige (xhaw Gl lulis Jslaie lagby, 5l slojlsale j50 51 Giomis glass,
sl ghile a auil oo s slbeoylgale 1 aS wiiie caslio ol Gloany olulis gly (g polas
aliw] o> @ azg b .oib oo aie) ol 50 90,5 5 slao,lsale ales 5l Cewad o)lsale onil O Lds
5 @Y Cds g o0 cmlin 5 Slae l)ls AWEL asli Guiss ol jo aslas 5)50 ddlaie § cowlin
oas zl el by jasli ol Seiacs g9, 5l Gz ol 5o solitul 050 ailiw] o)l bhw glao] olulis
gl y SCSa a8 A4Sl s 4 OLT oaizins aS (pl peud 0 o0 YU | ailbog ) 2l 5wl cds a5
Sloly laosls sl eslazul a5” el Jl> o cul ojls (g inn ool Sldlas cpl bl jo o)ls 5 5YL
s yaes MNDWI a3l 4y o NDWI ol a5 ol lis 5udos cpl ol .cl jloy a e
GLE o yo g (IS oo (Suop ] pegdle 0,5 gt sad soliul Wil yo Gl e | ] e aS 0o S
S gl y95 0 el go cublB IS job 4y sl o li ) og 698 s AWET & MNDWI


https://jgs.khu.ac.ir/article-1-3041-fa.html
http://www.SId.ir

Downloaded from jgs.khu.ac.ir at 10:28 IRDT on Saturday August 15th 2020

#4 wleylgnle pglai jleoliwl b ui Tyl b s li b5,

Slyeess RS wl 3 30 b asls cnl sl gailinl 955 o0 (25l wsllas BaseS 5 20 slaailsg,
ailiw] cy ya 5l soliiul b Le),a alsog, gl as o 5 las bl wb wijls Jed LB g e o, Sles
il sy 5 ol ek sla Shy ean] Slalllas ;0 558 o Slptinn Cans jue o Gloasls ol
Sl Sy oy o2l 2 93l B s O bglse 5 (alls slofusSy b Gl b 09 (o ail505,

g sl Fige ailhog, b 18 lulid 1oy iz 5 Gos (Blas Slge aile O Ko (K508

&bw

N=VF 2(0) 555055 ,508559 ;00 «(gloyladlo pglai go3lo p 3l colawl L V1P L 1AAR o JLu

9..»0)5 ‘5435.55) WD ‘sl.bd.é.l,.o U‘M e IR 9 ‘5).2.095)9.0 OYA9) a.ble (5% et o gyl
FY-PY ) (659958505359 000 AilS09 ) giluly 32 ST L b 7o (50,90 b
S gl 4 UT el dslio (\WAYF) s (g0 5 D (g Jliwlss aledl (L ol

A-NE2 (DY Rl GIS 5 490 5l romiw cawddd polad jo GocnS g 2 ps AS g, 505
teledl (el Lo jemme gl ianle to i (Mo oy s (50505 e 15, R, todms o (Sho g sl
w15t O 20 Glade o T JUil gosaly 9 oyl L(1TA0) s« Blieyss 5 G340 305
iz ol GLAe 353 yalmo (L) 5 ST Fas 4l A o (b Wiz sl lgale lrools culsls

AY VBN Y ol o alis

Du, Z, Li, W, Zhou, D, Tian, L, Ling, F, Wang, H. 2014. Analysis of Landsat-8 OLI imagery
for land surface water mapping, Remote Sensing Letters, 5(7): 672-681.

Feyisa, G, Meilby, H, Fensholt, R, Proud, S. 2014. Automated Water Extraction Index: A
new technique for surface water mapping using Landsat imagery, Remote Sensing of
Environment, 140: 23-35.

Fisher, A, Flood, N, Danaher, T. 2016. Comparing Landsat water index methods for
automated water classification in eastern Australia, Remote Sensing of Environment, 175:
167-182.

Frey, H, Huggel, C, Paul, F, Haeberli, W. 2010. Automated detection of glacier lakes based
on remote sensing in view of assessing associated hazard potentials, Grazer Schriften Geogr
Raumforsch, 45: 261-272.

Henderson, F.M. 1995. Environmental factors and the detection of open surface water
areas with X-band radar imagery, International Journal of Remote Sensing, 16(13): 2423-
2437.

Jawak, S.D, Kulkarni, K, Luis, A.J. 2015). A Review on Extraction of Lakes from Remotely
Sensed Optical Satellite Data with a Special Focus on Cryospheric Lakes, Advances in
Remote Sensing, 4: 196-213.

Jensen, J.R, (2015), Digital Image Processing, 4th Edition, University of South Carolina.

Ji, L, Zhang, L, Wylie, B, 2009. Analysis of Dynamic Thresholds for the Normalized
Difference Water Index, Photogrammetric Engineering & Remote Sensing, 75(11): 1307-
1317.

Jiang, H, Feng, M, Zhu, Y, Lu, N, Huang, J, Xiao, T. 2014. An Automated Method for
Extracting Rivers and Lakes from Landsat Imagery, Remote Sensing, 6: 5067-5089.


https://jgs.khu.ac.ir/article-1-3041-fa.html
http://www.SId.ir

Downloaded from jgs.khu.ac.ir at 10:28 IRDT on Saturday August 15th 2020

A9 3l BA o)l (piwey Jo (2Ll 3o pole (60 )15 Olidion &y yid Ve

Kaplan, G, Avdan, U. 2017. Object-based water body extraction model using Sentinel-2
satellite imagery, European Journal of Remote Sensing, 50(1): 143-149.

Kloiber, S.M, Brezonik, P.L, Bauer, M.E. 2002. Application of Landsat Imagery to Regional
Scale Assessments of Lake Clarity, Water Research, 36: 4330-4340.

Kwang, C, Osei Jnr, E.M, Amoah, A.S. 2018. Comparing of Landsat 8 and Sentinel 2A using
Water Extraction Indexes over Volta River, Journal of Geography and Geology, 10: 1-7.
Li, W, Du, Z, Ling, F, Zhou, D, Wang, H, Gui, Y, Sun, B, Zhang, X. 2013. A Comparison of
Land Surface Water Mapping Using the Normalized Difference Water Index TM, ETM+
and ALI, Remote Sensing, 5: 5530-5549.

Lu, D, Weng, Q. 2007. A Survey of Image Classification Methods and Techniques for
Improving Classification Performance, International Journal of Remote Sensing, 28: 823-
870.

Mcfeeters, S.K. 1996. The use of the Normalized Difference Water Index (NDWI) in the
delineation of open water features, International Journal of Remote Sensing, 17(7): 1425-
1432.

Ozesmi, S.L, Bauer, M.E. 2002. Satellite Remote Sensing of Wetlands, Wetlands Ecology
and Management, 10: 381-402.

Rundquist, D.C, Lawson, M.P, Queen, L.P, Cerveny, R.S. 1987. The Relationship between
Summer- Season Rainfall Events and Lake- Surface Area, JAWRA Journal of the American
Water Resources Association, 2: 493-508.

Sarp, G, Ozcelik, M, 2017. Water body extraction and change detection using time series:
A case study of Lake Burdur, Turkey, Journal of Taibah University for Science, 11: 381-
391.

Shen, L, Li, C, 2010. Water Body Extraction from Landsat ETM+ Imagery Using
Adaboost Algorithm, Geoinformatics, 2010 18th International Conference on IEEE.
Verpoorter, C, Kutser, T, Tranvik, L. 2012. Automated mapping of water bodies using
Landsat multispectral data, Limnology and Oceanography: Methods, 10: 1037-1050.

Xie, H, Luo, X, Xu, X, Pan, H, Tong, X. 2016. Evaluation of Landsat 8 OLI imagery for
unsupervised inland water extraction, International Journal of Remote Sensing, 37(8): 1826-
1844.

Xu, H. 2006. Modification of normalized difference water index (NDWI) to enhance open
water features in remotely sensed imagery, International Journal of Remote Sensing, 27(14):
3025-3033.


https://jgs.khu.ac.ir/article-1-3041-fa.html
http://www.SId.ir

